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作用关系进行了研究。探索 PHB 在 HaCaT 细胞凋亡过程中的调控作用，以期能
够揭示 PHB 在人永生化表皮 HaCaT 凋亡过程中的分子调控网络，从而找出深入
探索表皮细胞凋亡的研究方向。 
实验结果显示，经 7.5 mg/L 姜黄素诱导处理之后，人永生化表皮 HaCaT 细
胞的增殖活动明显受到抑制，细胞体积缩小、细胞核固缩、核内染色质凝聚；琼
脂糖凝胶电泳出现细胞凋亡典型的 DNA“梯状”条带；而且与细胞凋亡相关基因
p53、rb、c-myc、bcl-2 等表达下调，抑癌基因 fas、bax 等表达上调。HaCaT 细
胞凋亡前后的核基质蛋白的双向电泳和质谱分析共鉴定了 21 种表达差异核基质
蛋白，其中 PHB 表达下调。western blotting 实验证明，HaCaT 细胞凋亡过程中
PHB 在核基质蛋白中表达下调而全细胞蛋白水平表达上调。激光共聚焦显微镜
观察显示 PHB 在 HaCaT 细胞中分别与 Fas、c-Myc、P53、Rb、Bax 和 Bcl-2 等
蛋白具有或强或弱的共定位关系，凋亡处理后其共定位区域发生了相应变化。本
研究成功构建 PHB 原核表达载体 pGEX-4T-2-phb，并在重组蛋白可溶性诱导表达
及纯化基础上，利用 GST pull-down 实验进一步证实在 HaCaT 细胞中，PHB 分
别与 c-Myc、P53 和 Bax 有直接相互作用关系。真核表达载体 pEGFP-C1-phb 的
构建及真核细胞转染结果，证明了 PHB 在 HaCaT 细胞凋亡过程中的定位及其转
位变化。 

















Prohibitin 在人永生化表皮 HaCaT 细胞凋亡过程中的表达及其调控作用研究 
2 
在 HaCaT 细胞凋亡过程中分别出现定位和转位变化的现象，而且 GST pull-down























   This study based on the fact that curcumin can induce the immortalized human 
epithelial cell line HaCaT cells into apoptosis.In order to explore the molecular 
mechanisms of apoptosis in a system level ,we use of subcellular proteomics to study 
the differential expresse of nuclear matrix proteinsand find the special nuclear matrix 
protein Prohibitin(PHB) during the apoptosis of HaCaT cells, then analysed the 
co-localizational and interaction relationship of PHB with products of related 
oncogenes and tumor suppressor genes. It’s useful for study the roles of PHB on 
apoptosis of skin cell . 
The results show that after treated with  7.5 mg/L curcumin , the proliferation of 
HaCaT cells were inhibited , the cells treated with curcumin appeared shrink, cell 
nucleus concerntrated , DNA fragment exhibited characteristic “DNA ladder”. the 
expression of bax, fas were upregulated significatntly while the products of bcl-2 、
p53、 c-myc and rb were downregulated significantly in the cells treated with 
Curcumin. 2-D and MALDI-TOF results show that 21 nuclear matrix proteins 
changed and PHB was significantly downregulated in the cells treated with curcumin. 
PHB was founded co-localized with c-myc 、fas 、p53 、rb、bax and bcl-2 products 
insome extent. By constructing the PHB prokaryotic expression vector pGEX-4T-2 
-phb, we purified the recombinant protein. Use the eukaryotic expression vector 
pEGFP-C1-phb,we observed the localization of PHB. The result of GST pull-down 
indicated that PHB interact with c-Myc, Rb and Bax in the HaCaT cells.  
Our study showed that the immortalized human epithelial cell line HaCaT cells 
were induced into apoptosis significantly after treated with curcumin。Curcumin 
altered the expression of some key nuclear matrix proteins via regulat the activities of 
some apoptosis-related genes during the apoptosis. PHB is a common differences 
nuclear matrix protein during apoptosis in many cells. This study found PHB with 
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extend co-localization, their localization and co-localization will changed during the 
apoptosis process. GST pull-down indicated that PHB interact with c-Myc, Rb and 
Bax in the HaCaT cells. Our results revealed that the apoptosis of HaCaT cells 
induced by curcumin was closely related with its roles in alterring the expression of 
NMPs which further regulate the activities of apoptosis-related genes. PHB involved 
in the apoptosis of HaCaT cells via its molecular networks. There is a great 
significance for us to understand the role of PHB on cell proliferation and apoptosis .  
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